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x/mwommmmrm^x'^mz. mm^yy 
co&Mzm^xmmvin^zmmm&m^ 10 

[0001] 

vmmzm. mzmm.v&^zftdmfSLkztitift 
mmmmmmMW&mzm-h . 

[0002] 

imami mvm&iftmmtz&^xii. iis® 

mfrt>m*mmmm»L. mmmmmmtziSL 
n^tL^mmsmm^ (iar. o 2 -t^-tv^d ) <n 
ftm^^^xm&mim&zniE-tz z t izx 
ymmi'V ymtzmzzti&Mi!^ : ?»>%.#>t>tuz 
B®^mt. MUfmstgmttKz&oiz? <<-v'< 

[00 0 3] bZZtf, 4-Y*v9Vm 

tttfr^tifzftMimmmmxwsvit-hftmm 
±.izm-fz msttmnmtfm*; l , z^n^mmm 30 
mmmmzmmi'V ymtzm&ztvz^toizm 
m^jyrmz^^itm^jfi-^miz^m. w-h 

[0004] ztuzfttx. mmmizti.®§i.x-h 

mLx^m^m^mM^tmct^tzMtim^ 

[ 0 0 0 5 1 zzt. m&mmm&ftimmiz&^x 
a. mmm&wmm&niott&igm&tmx'b 40 
oTi. WMisoymiz&tezti&mttmmmit 
it. mtiimsmttb^xoizimmmutmM 
tmtmmt. mmmMimmmtim-thXo 
izix^t. m->x. z^xo^mmm^mmT 
tewm&mvmizftbe,-? izm^j ynzmzzn 
im^jfiimsmmitizm^tih z t tfr* . 
[ 0 0 0 6 ] t z z<r> x 0 Ktmwmtu. mi 

mz^x®%x-Yft£MxL. <mtmm\zh 
tz->x®m$tihk. ztit>7u-jv xx^zmm* 50 
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- h ftm±.iz$mtzimtz> . 

[0007] znmzm&mnmm. w*?*^* 

wiznm Lfzm&m\mm ix^tm^ v yynz 
m&h t-XTzmzm-h x o . 
[0008] vt~>x. wmtftmtm l i ^i®m<om 
mimizfthh-fizimz/o yymzms$ti&%&^ 
vmmmgmttz®}mti&&. ra^ww.: 
^x&m^tixf^'y htms.x-hftmwmzttm 

x^tm^v ymiztiLK-tz*x-izmsit:m~?&t: 
mmmizitw^jymizm^tihm^ 

[ooo9] z<nx 0 tzw£mmzm-&t*ffv-yk 
%t&&\\ toxvmmmizmsmtvvi-kKi, 

miKM£m&ftzt5^xv-yk%&g&^tf 

[0010] nismmtz&tmtfv-y k%h 
b&w &xvmmmizm 1 -&m<v y^-tsrsg-g- 

<rfflfUzX-?X&<£t BP^ tgWfflJKtffflKSr&fc 

mzn% itemmmm&miiriWZK %&tz*>izm 
mh zk%< m*x-hftm®mztimm-&mtf. 

[0011] m-ox. tmgg&mzmis%,wv-yk 
%2>g&\.\ tixxsmmiftizm.-£mt u v+k%h 
m&wiwmmim<%z>m;z<%&. *tz. am 
<7y&mz^x^ix^hk. mmmmtcm^mn 

[0012] L*>L&#<^ SSiagA^V^tctt, 

l. mm&coximwz$£timm(Di&^mnj8. 
ftcogfe&immmtzm.i&w v-yiz%&%^ \ 
& xvmLwmizm-&fwv ^ ^fc*6K^^fcsa 

mwztttihufmmbmmmwmttmk' 
mx- v ftmmmzmmmhmwmm-vkk 
u Xr>xmmmtzm&fstfv-y£&&Bte\,\ 



3 

[ o o 1 3 1 iKi«^ # tcjijsm*^ 

[0014] TXfy vmimfci)-oxi>wm 
m.^^xmmmizm^ifiv-y^m^ 

iztivz&i&zfflm&izftbhrizBmsmitizm. 
m-&t&wmimmtztivhimm&. tsxvm 

Srfc&v^lkefr*. 

[ o o 1 5 3 -eci-c. jffiS3HK^fcfcttsjiiim«st*^ 

[0 0 16] tizmiLtiXoiz. tim&mz£hm.-& 
ffimx't^immmizwmx'b 
^bvp&mv->tLxmti*i-\\ *zx. ta 

mizmmth z t ommm^m^^ o . $m 
Tixtmfmizwzmmmsmizm^z^miz 

mmwmfmff#msizixx»i> mms-i 
1 1 4 omm) . 

[0017] 

imivtmL* 0 t-tmm isvmizwR.ztvrz 
vsmstmvmmizxtuf. Tsmizmhimm. 
^mizm^z &mizmhtmm^m^if^ 
^z-tt i&mizmtmm^mm<^r 
-t&zt tfxz . wm&iz#)ht>-fgmtz swsm 
mztmi-hztifflmt%h. MfmanMsamm 

WMi 7^ yh^mmi5 0X:, 6 0 

x:, 8ox:wizft®Lxi^mzm\&v&mzftdm 

[00 181 :^7^-HA' 7 ;», 0Ufcf4OlC 

[0019] Lfrhiz^ mm#mwmiz&8z* 

XL*\^mtMBiTLXL3.dk^dfSim&tf$>'>t:. 
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[0020] *mii.±m<o&£mx.x%iihfzi>c>)x 

[0021 ] 

[0022] i 0 fc. -hfEPS^JSife-t 

10 4fc»t*w»w4. mmm&Mi&mMSaafc 
iz. mmst&m&z&m&tzivfrftmmcm 
fvmmmimzti^x. t-?tt*<?mm*yt« 

irzmmtzmfrmmmmmii&mMk. ± 

mmmmm*f®&<>teTmx<miz. am 
m* y^(AD (nan] vcmmt^mitn 0 m 

hi. 

20 [0023] 

imi ±m&kzit£mvmmmmiw.x'\i. m 

wsmmi^mmmM) tc x zmmmfeT&tx' 

vv(m<r>&Mzm^xmmK(n^*m z t& 
xz zcr&wmizM-izftmmRmtmwjte 
izmmz z t tfx-z «®<7)i6i±^0s z t h . 

[0024] 02 S-fflV^TJJB^fflS-ISfcPfflfcaW- 
[002 5] v^. BSaito TftimmirthmZtifZk 

•tit. m$*yv(n)cot-?£mmjm%izti&z 

^^SKlHHaaJiBir^lsH0a^Tl5l!!@R*J±#-r 
4. ItrHz. c:<o^tfcv^T«il^-fey^(Ai){±ffi 
40 fifl:UTfc(?,-r. ^coiS^-b>^(Al)«ai*<iJ: OSfiS 

ttzm>&ztax'Z%\\ zti. ^awoatBr^s 
[ 0 0 2 6 1 * Lxvmtm&L*m\ tttt . 

■fc^(Al){4SSttft:L«!a{^i&K!Bk^S. Cicoigg-b 
y-9"(Al)*«sSttftL^*>5*x7)¥iJ©i. Wilfl^-fey 

^ffl«^r^^S*^L^CikKJ:oT*'J^r&c: 
ttfX'%h. L*>St. ^Wi|S-b>~9-(Al)*<a5e^bL 
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mmimfrrz>*.&iximix&t>-r. x^xzmt 

[0027] Jb£Oia<S^-fe^9-(Al)*J«1M:L«iaj 

sfcfHifcflsraBfcar*. io 
[0028] ^astttt^sfct ^a*ia*^r^s 

mmi^mu (wzmxh^x . fr-ommmam 

[0029] 

•tt. 20 

[0030] 0 2 uxxmn-mmch * mmmm 
®wm.<r>&m$mxhh« mm^a^x. warn 

v 2 1 ^ y >y k 3 1 emttfts tuzmm. 5 

[0031] #ft$Wf- Y 7 \itt&i-&&§ lOZftL 

xv--isf>? 1 1 &mztu s-sf i otzitttgst- 

2nm r )mt>tix\.^. &imm#i 2-h^mm so 
mummm^---? h 3 on&jjm^zM^xww 

[0032]-9--x^y^l U±. Wni3W 
LTXT? y— *• 1 4fcji*S£*u ig^r? M3* 
XX3-/ WP#1 5*TOS*ll.. ^M^XilS&l 6«X 
o»/h;HP15S:2IlI-ri,J:3^$tLTt5 , 3. 
-^•ttSiifcl 6rt£T4 ViVX t- K 3 y h n-^A/P 
7 ( i scv) l 7*>TE^$tLTV^. 

H 1 8rtW±b-^^rt^L^B^-by9- (O2 -fey 40 

•9-) 1 9im.*)mhfix\^h. 

[0033] 9Ff- ®m3-=- »/V3Q\±T4 : J9)Va y tf 

a-^a^&y. mjfo&*x3uz±^xm*z.w® 

3*UtROM (U-K*yyy*y ) 3 2. RAM (7 
y^AT^-fe^ty) 33. CPU (v^n/at 
•y-t) 3 4. A^^-h3 5ai^aj^-b3 6-&ftfil 
-f&. ft. CPU3 4fc»iAy?TyTRAM3 3a# 
AX3 1 a^UT«KSn.4. 

[0034] 1 Mtmmwx&izm t*ai 

#mE£?&£^i>;^*yir2 0^9tt*t&*i. 50 
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*a-fe^-2o^aj*SE<4A/D3a^3 nittx 

XJ]*-h3 5izAJjZil&. 0 2 -feyiM9W 
Jt5^S£E«A/D^S3 8Sr^-LTA^-h 3 5fc 
A^fiS. 

[0035] If-S^y? 1 1 tZlSV-isfy? lift 
<Oje«EfcJt«?9Ufeai^SESr^^S««E-b^2 

A/D33fttS3 9£tfLTA7J*-h 3 5fcA7lS*l 

M(CfcSCi:^«i!iJ-rSXO y h;PX>f y^-2 2#JRy 
tt(t*>*l. iOXO y M*>f yf-2 2<DJi};WI^±A 
^5K-h3 5tA^J$itS. 
[0036] Bro*y-9-2 3tit??V?3'*7hjOTff 

^-fey^23<7)aj*^;^3&«A*.r-h3 5t:A*$ 
iii. z<7)ta^jv^xi}^cpv34iza^xtm^m 
mm&zti?,. aj^-h3 6«ijt^-rs» 

0S&4O, 4 1^tT«!m«lt#12XVISCVl 
7lCg&g$ft£. 

[0 0 37] ISCV17&. mmT4Y»>7mSL 

mwt&t:#>izi&.»t>tix}5*). wmrj vv>?m 
ffi$M3mm74 h y y^eHg&tfBiiiiHsafc&s £ 

3 tCl <D 1 S C V 1 7 liZ X ->X>U rtXWl, 1 6 rtSrgl 
[0038] ±IB^- KfilJS^W-rSrtSmKttJV^ 

x. wmw^v h 3 offmf-t&Mwmmz^x 
^tt«^§*aii. «^«ii»i^.y h 3 oa«stff*4y 

[ 0 0 3 9 ] 04»i. 02 -fev-y- 1 9*«JStt<hL^*>S 

fr*miw-&mmmwmiwmzmLx^z. mm 
iz^^tthm'mm^-y h 3 o&mff-r&mmmtf. 

»feWfc:«sxyv>T'«. ftf$mizmhV74rtt' 
^ 4*fa±&htifriz*>i;ymitmmz^m> 
ifimrnmtf$mzti&mf&tztix^&. 
[0040] mmiz*?ftifflmmimwtfimt 

1 1 . «^SflfflbL^ y h 3 0{4Xx-/T4 0 0 ( OT. 

yx-r -;f©oN/o f f«hj: y^ffirtfiaan 
vy) *m±ztuzmx'b&i}*3frz%>m-t&. S4 

t. «S«S4 0 2tJt^. xy^>*<i!fti)$futft3 
0^gjiLTV^*^*»*qaiK$fil.. -eLT. xy 
^>3& 5 i^i$^a3 0#*^J1L-Cv^i:»i$tut 
J3Ht±S4 0 4ta^O2 *yyi9tfffi& 
ikLX^hii^frZ*ii-Oi -fey1^^Stt¥'J^77^xo 

XACTSr-fey h (XOXACT=l ) -fh. 
1 0 0 4 1 ] & fc. S 4 0 2CfcVvCS£WISr3ixfcJ§ 
W*>xy>;y*<j&l!»$^S3 0&*^jaLTv^ 
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^tWmtiZb. 8UHiS4 0 6C«*. m?ffl®3- 
-«yh3 0<4O 2 -fey^lS^ai^'J y^t^oTV^ 
SA^fcfllBrra. *LT. O2 -feyiM 9e>&J}ff 
U-yf-fc&^Tv^fc^MLfc^fcti. Kfco 2 -ty 
•9- 1 9 liSttfcLfcttffii-e* SfcWBfLTS4 0 4 tt> 
WCO2 *yi^Stt^77^XOXACT£-fey h 
(XOXACT=l)^-&. S4 0 6-e55£PJN 
i/c'Oi -fey*n9»iiSttftUCfc£> 

[0 04 2] l5SL^S4 0 0Tt^¥iJBr$^ 
*»UII±S4 0 8KjI^ O2 -b>1fl9t 

0#**«BSUTV^t¥iJ|lt$n^^a±. Oz -fcy* 
1 9{irt^^itTv^h-^wJi|afcJ: O&fc^ttftL 
TH*fcfl»rU «UHiS4 04fc:jt*O2 -feytfiStt 
¥"J^7 7^XOXACT5r-b-y h (XOXACT=l) 
-TS. ifcS4 0 8TS£«$ii£^cfcL sp*>x 

t. 1 Ofcja*. -b>-9«ttflS7 5^XO 

XACT£'J-feyh (XOXACT=0) -fS. 
[0043] S4 0 2tS4 0 8<OflBifct5V^-C, 
ft^lSlfclltf&S (S402Ttt30^ S408-C 
Ji6 0#) S 4 0 2(0«M«ftttxy 

$iiTtJ'502 -t^iM9fc:rt^iuth-^<7)iniatc: 
Jn;tTxyy>#f&fe-f s^ici 0 02 -ty?i 9tt;!ni 

M^frL>T$>h. ZtUzftLX. S4 0 8O*!yi83f(C{i 
x.y-JyttW±LXH*). O2 -by* I 9 lit-? CO* 
fciOiBSSSftS. AoT, S4 0 8<Oi?SifctJ^T« 
f^>i$ia£S4 0 2{C«LT^<^LTV^. 
[0 044] 02 -tyiM9fc:rt^$n^h-^ 

XOXACT#-tyh (XOXACT=l) 3f?£ft 
feO. fi!-5T-by-9SStt^7 5^XOXACTti-b y 

[00 4 5] JbELfcidfc+SawifcSvvcii* (1) 

^ (2>xys;yt«Wfc3 0tMBILfe«^, (3)0 2 
-by9-l9<oaj^* { 'J-/f-fjro^^ ^util 
Wfco 2 -fey-9-1 9*«?sttfl:L«iai^*tiit^o^fc 

h (XOXACT=l) ■t&ffifS.tZtlX^i. 
[0046] m»X . Z^mm^uz y h 3 OtfUfrTS 
jB^Mt«^S«lS<0lB 1 UttWfcoV vcH 5 fcflfc vcR 

■art* . m®iz*ztihw. : ?®W3--v * 3 o#isfrr 
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[0047] tm&kiwa&ianti t . ftfwm 

#xx-y h3 0iiS5 0 0tiJVvCO2 -fcy*19#?S 
*^WSrTS. jlftfflfcte. miBLfcH4^3!!UitJ:'9 

-fey^tt¥0^77^XOXACT*{-b-/h (XOXA 
CT=1) a*tO**A»if3**«rf*£i:fcJ;9* 

S5 00co55atJ:0 , 5O2 -feyiM 9#iSttrt;l/Cfc 

hiwm&m&tfx'Z%\msx-s>& t m^tii 
10 tmmT-ri. 

[0048] 3500^3^.1:002 -feym 

9tfmm£mm&<r>®iimmvmx'f>h twmzti 
it. m^xn : mw3-^vh3(m. mLcvimm 
mmm^^>mifTo tzmLizmxs, 
wirra ( s 5 0 2~s 5 0 6). gimwi. s 5 0 

2fcfcVvni8429&Jt ( A/F ) 7 

<nmt*xhhfr)ioii*mmzix, S504fci5wt 

liStt^i-x^* y KOUff't' -C*l.*»fc" 
S*U S5 06-CliaftOTPJil;(©^. 

T. -hf&g-X^yT" ( S 5 0 2~5 0 6 ) £&tvnt£ 

*)m\«mmff®R. m&. ^m±^ti^wsx-h 

tttt^gSriESIttTa^tii-C^^. XiX. S50 
2~5 0 6(0%W£iz&^Xii%.m2tvK:iir£tz\m 

[0049] £?t. S50 2~5 0 6<7)#«iafc:fcV^T 
30 ^TS^WIIi$ilfc^fc(i. *5JIttS5 0 8tc3t*. 

(^<r)JtJ*«®^XOXt^r) SrfdS^S. 
[0050] ZZX\ S 5 0 8<0««lOSWck:-P^T# 

isymit mmz^bvhfiffiefMMiitm&zti&mfSL 

Hts&mThhi§£iZ\i. S 5 0 8 tfcV^T 
O2 -bytl9(oaj*ttU-yf- (X0X=1 ) t=5rSS 

®T'J>S^C«±. ^SKMift^llSI$/tTV^Tt02 

•fey9-i9<otfiWiu-y (xox=o) t%h. m~> 
x. S5 0 8tfctt502 *y*n 9^ai^tt®xox 

[ 0 0 5 1 ] ±mcDim£3tJ% . S508tfc^T5 
^flW^^n^:^. m*><$-®cr>iV-?y!miztoV2> 
02 -tyiMgoaj^^'J-y (02 -fey^aj^t;- 
yx-t>&#m$xox=ot7F?r) x%*)M®tfnmm 

50 S-C&l»i:WBr$^^t(i. «ia(iS5 iota 
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mmf&mm u<oamtt#^<B£KFREL 

^SfflKFRELlfc-rS. *LT. S5 10(CfcWC 
<OjiSmtt«^^fiK FRE L 1 ttS 5 1 2K:fcV^a* 

ssewiti (zcommmsi&ZTAutm-) m 
nzti. mmm^mK freli itm^mmm. 

TAUizmiZtll. 

[0 0 5 2] S5 08O*|l3£fcVvCitl£f]iT# 

in 9<oaj**<y v+x-hh%& (02 ^wwnn 

9<0aj**t® (ZOftjjim&XOXOktft) 

1 90{lVMt®X0X0#y-y£&o*:i§£ (XOX 

o=o ) mi. jaajjs 5 1 6 131*. ttFH£K?S£ 

KFRELHC«iE^Ry9^SSL. .I*l£-*rfc*»ffl 
ttt^gfiK FRELI t-th. 

[ 0 0 5 3 ] S 5 0 8(DWmizZ *)^®CT))U-1->9m 20 
fciJlt&O* •fey^"19c7)aj** { 'J y^-CJ)0, S51 
4<o»?lfcJ:'9ffIlIo;P-^>'«Hitfc{tS02 -fey* 

1 9<7)&%VmxOXOWV-yX-i>i>kmiZilt:#. 

^o^ttJtts^m^aM^aut (14.6) t 

%-ofi:%&Tf>h. XiX. S508&tfS5 14<m 

mizx vm^wm-mit (14.6) t^ftt^m 

$ftfc*l£fcUi. S 5 1 6fcfcVvtemtttt^gffiKF 
RELi£*jiiE{&St>9£ilgU Zti*S5 1 2fcfcu 

[0054] ZtlizX 9 % «m*«a«j!»ST*oT t> K 30 

tzim&v&mmK f re l 1 , ztuzmum 

*lz£hiim*&£®$'tHt&Zbi>TZ&. 
[0 0 5 5]$, S514fci3VvCS£WISt$fl*:*§ 

£\ WhmEMi'-'f-ytmtztsv&Oi -tym 9<r> 40 

«mtt«^§fiKFRELlS:l3g-ri,^t^<. 

e l i tm;imm&TAviz%mz-£hmf8.t zti 
x^i. 

[0 0 5 6] i^t> 05^fflV^m-?S(l»3---/h3 

oifimr-ttmm^fsmnmimmitz^xm 
[oo57] nmiiz5£t9mffigm-h t . fcm=m\ 

Wi- y h3 0«S6 0 0Klt>V^TO2 -tyV19&i£ 50 
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*^^>^iStt«^77^XOXACT*J-b-/b (XO 

XACT= 1 ) ZtlX^hfrZ ofriW&t&ztt.zx 
mWTl . * LT. S 6 0 0^SftatteV^T5^WBi 

tfztuzis&a. wmm.mtaifix^^mx^ 

[0058]-*-. seoo(D^mizx*)o t -feym 
9mmizmmm<r>mmmmrcbh tmati 

m&^®WZffdiz : mLfi:imx:S>&i)*gi)>Zmrt 
& (S60 2-S60 6) . MimiZlt^ S60 2fcfc 

^xumttzmit ( a/f )?-<- Y*v?sm<rmr 
^x-hhfrzofrimmzti. S6 04fc*>wa±g&£ 

S 6 0 6T'tJSi£OT Pigg (mm. iS0«$itS) 
[00 59] *LT. Jbi&g-Xx vT (S6 0 2—6 0 

%z>ffiBmiz x <omm<mm<mm, «a. 
kztifzvmx'b'). z<om^izh^xtmm^>i& 

\>\ £~>X. S6 0 2~6 06«0#«SHC*5V^T*^W 

Br $ tofi^Mmm&&E9BMl&fbi l . s 6 1 2 

iZt5^XW£t&&lW»fCDPCl, StXCD 
PC2^'J*-yh (CDPC1 = 0, CDPC2 = 0) 

Lxmmiz7Kt9mz&7-?& . 

[0060] S60 2~6 0 6<7V&*ftatfc^T 

£TS£«ft$*tfy§£(cii. 5aa«s 6 o stcji^. 

m 1 (Ml *t > ^ C D P C 1 1 JiLhT* & i£ 0 fr* « 
S608It>V^Tmi«0*'>y^CDPCl*{ 
l*gfCfcSi:WBr$iiSt. «SI»iS6 1 Otat^Jn 

k«USttS61 2tJi^l^'>y^CDPCl. a 
t^CDPC2SrU* y h (CDPC1=0, CDPC2 

=0) Lxmmiz*-tw&$&T?-&. 

[0 06 1]— ^r. S608tCfcV^Tmi«0*^>'^C 

d pc i tfia±Tbt*6, rvs 6 1 o x-msmm 
tfimmx'b&bwmzti*:&&Mt. saa«s6i 

4fcjtA. ^lco^r^y^CDPCliSr-fy^U^yh 
XiX. mm^^fr o ffi&kft ( S 6 0 0 
~S 6 0 6 ) #j£4L 1 ST't>SnSW^*<^$^^ 

en. znmzm^-t^i-ywmtmTZti&mtz 

[0062]^<S616T«. S616*C-fy^'J^ 

y h ztvkm i ^ «7 y ^ c d p c i m\fe<rm%mr 

ZMltzfrk'ofrimfeZti. mtt:m£tz\iS6 1 8 
trfc^Tmio^'^y^CDPC lifi^^J^fizr* 
m3>&frt'ofr1fflfcZti&. ZLX. S616X^ 
S6 1 Sfcfcv^Tftfc^fiJIIi^Sii^^Wi. ass 
«S6 2 0(Ul^O 2 -b>~9-19c7)ai*«®XOXS:fl 
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[00633 ^ffiftl,Z&h*VV>\£®m\Z&\ J tl> 
^tfgftCi&S^fck}:. S62 0fcfcWtO2 t^t 

1 9<oaj^»±u y^ <xox=i ) mv&mfi 
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ABSTRACT: 

PURPOSE: To provide a fuel injecting quantity control device for 
internal 

combustion engine equipped with the function of fuel property study, 
with which 

the rate of fuel consumption is enhanced and the exhaust emission is 
sunk . 

CONSTITUTION: A fuel injection quantity control device for an 
internal 

combustion engine is structured so that the fuel injecting amount is 
increased 

at the time of engine starting and after the start when the temp, 
remains low, 

wherein the arrangement includes an oxygen sensor Al equipped with a 
heater, a 

sensing ready condition sensing means A2 to sense substantially 
whether the 

sensor Al is in the sensing ready condition, and a fuel property 
study means A3 

which performs study of the fuel property on the basis of the output 
of the 

oxygen sensor Al during period after the sensor Al is in such ready 
condition, 

at starting, and till the end of the at -start increment after 
starting , 
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Abstract Text - FPAR (2) : 

CONSTITUTION: A fuel injection quantity control device for an 
internal 

combustion engine is structured so that the fuel injecting amount is 
increased 

at the time of engine starting and after the start when the temp, 
remains low, 

wherein the arrangement includes an oxygen sensor Al equipped with a 
heater , a 

sensing ready condition sensing means A2 to sense substantially 
whether the 

sensor Al is in the sensing ready condition,, and a fuel property 
study means A3 

which performs study of the fuel property on the basis of the output 
of the 

oxygen sensor Al during period after the sensor Al is in such ready 
condition, 

at starting, and till the end of the at -start increment after 
starting . 
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